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L. HIGHLIGHTS

The Vehicle Classification Case Study was conducted from late summer of 1980 to
early fall of 1981 by five agencies--the Delaware Valley Regional Planning Commission
and the States of Arkansas, lowa, Minnesota, and Washington. The 11,709,156 vehicles
classified by these agencies at 139 sites show the following characteristics:

Rural Versus Urban

o Seasonal variation in the distribution of most vehicle types in the traffic stream
was greater in rural areas than in urban areas.

o The distribution of most vehicle types in the traffic stream did not change greatly
from season to season in urban areas.

o  The distribution of each truck category varied less than | percent of the total
traffic stream from season to season in urban areas.

o All truck categories, particularly 352's, comprised a larger percentage of the
traffic stream in rural areas than in urban areas.

0o  Automobiles comprised a larger percentage of the traffic stream on weekends
than on weekdays.

o  Trucks comprised a larger percentage of the traffic stream on weekdays than
on weekends.

Functional System

o Standard/compact cars comprised a greater percentage of the traffic stream
on urban systems than on rural systems,

o The distribution of most vehicle types in the traffic stream varied greatly from
season to season for rural systems.

o  The distribution of most vehicle types in the traffic stream did not vary from
season to season for urban systems.

o Motorcycles, buses, and most individual truck categories amounted to less than
2 percent of the traffic stream on each system.

o  Single-unit trucks and 352's comprised the largest part of truck traffic for nearly
all functional systems in all seasons.

o  The rural Interstate System had the greatest percentage of 352's while urban
minor arterials and urban collectors had the least for each season.

o  The rural Interstate System had the highest seasonal variation in distribution
of 352's in the traffic stream.

o  Vehicle distribution in the traffic stream varied significantly from weekday to
weekend.




o Distributions of cars, motorcycles, buses, and pickups increased from weekday
to weekend.

o  The percent of most truck types in the traffic stream was lower on the weekends.

o  The percent of trucks in the traffic stream increased at night.

Highway Design Type

o  Vehicle type distribution varied significantly among highway design types.

o Seasonal variation for most vehicle types was higher for rural design types than
urban design types.

o Freeways and expressways In both rural and urban areas had the highest percentage
of trucks.

o  Single-unit trucks and 352's comprised the largest part of truck traffic for all
design types in all seasons.




1. INTRODUCTION

This report documents the results of the Highway Performance Monitoring System
(HPMS) Vehicle Classification Case Study. It provides information on the seasonal,
daily, and hourly variation of vehicle types in the traffic stream in both rural and
urban areas. This information plays a vital part in pavement design, cost allocation,
and the determination of highway needs. The data, in combination with other data
sources, can be used to determine the thickness of new pavements and overlays for
existing pavements, calculate ton-miles of freight, assess the cost responsibility of
various users, evaluate pavement deterioration, and estimate energy consurmption.

Purpose

This case study fulfilled the classification needs of the HPMS and the National Highway
Cost Allocation Study and will provide fundamental input to future studies. This case
study obtained hourly, day-of-week, and seasonal classification data for 13 vehicle
types for each functional system except local.

The HPMS is a continuing information system encompassing data collection, extensive
data analysis and modeling, and historical recordkeeping. The HPMS provides the
Federal Highway Administration with the capability to periodically assess the extent
and condition of the highway system, monitor the performance of the highway systems
on a continuing basis, calculate the impacts of existing highway programs and policies,
and forecast potential impacts of future alternative programs and policies. The HPMS
also serves a host of other activities such as supporting various reports to the Congress,
supporting day-to-day program and pelicy evaluations, satisfying route planning data
needs, and responding to continuing inquiries and requests from the Administration,

the Congress, and the public.

The HPMS gathers information on statistically selected sample sections of highway.
However, there is a limited amount of cost/labor intensive data impractical to get

on a section-by-section basis. Gathering this type of data depends on the use of case
studies in which typical or representative values are established for broad use and
application. This Vehicle Classification Case Study is one of several case studies

that have gathered data of this nature. Other studies have addressed vehicle occupancy,
truck weight, and capital improvement unit costs.

Scope

This case study measured variations in vehicle distribution across functional systems.

The functional systems covered in both rural and urban areas were Interstate (plus

other freeways and expressways in urban areas), other principal arterials, minor arterials,
and collectors.

Five agencies participated in this case study--the Delaware Valley Regional Planning
Commission (DVRPC) and the States of Arkansas, lowa, Minnesota, and Washington.

Each participating agency selected classification sites to achieve a representative
functional system sample in accordance with the Case Study Procedural Manual -Vehicle
Classification prepared by the Federal Highway Administration. With the exception

of the DVRPC, each agency had a minimum of two sites on each of the nonlocal functional
systems. The DVRPC data was limited to the nonlocal urban functional systems.

Table | shows the distribution of sites by agency.
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TABLE 1. DISTRIBUTION OF VEHICLE CLASSIFICATION SITES

FUNCTIONAL.

SYSTEM ARKANSAS DVRPC ICWA MINNESOTA WASHINGTON TOTAL
Rural

Interstate 7 - 6 3 4 20
Other Principal

Arterial 6 6 4 4 20
Minor Arterial é - 4 4 4 18
Collector 3 - 2 4 2 11
Total Rural 27 - 18 15 14 69
Urbaij.

Interstate/Other

Freeway and

Expressway 4 3 9 3 7 26
Other Principal

Arterial 2 3 6 3 4 18
Minor Arterial Y4 2 3 4 3 14
Collector 2 2 3 2 3 12
Total Urban 10 10 27 17 17
TOTAL 32 10 39 27 31 139

Classification sites were allocated, to the best of each agencies ability, on the basis
of relative vehicle miles traveled (VMT) in rural and urban areas with a minimum
of two sites for each of the strata listed below:

Rural Functional System Strata

Interstate: Percent Trucks _ 15 Percent
Percent Trucks 15 Percent

Other Principal Arterials: Percent Trucks 10 Percent
Percent Trucks 10 Percent

Minor Arterialss Percent Trucks“_m Percent
Percent Trueks 10 Percent

Collectors: Stratification Not Reguired

Urban Functional System

Interstate/Other Freesways
and Expressways: Percent Trucks [0 Percent
Percent Trucks 10 Percent

Other Principal Arterialss Stratification Net Required
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Minor Arterials: Stratification Not Required
Collectors: Stratification Not Required

Classification data were collected to identify hour of day, weekday versus weekend,
season of the year, and design type variations. Data were collected for one weekday
and one weekend day per site per quarter except for lowa that provided additional
weekday data. Efforts were made to allocate counting efforts among the 5> weekdays
and 2 weekend days as equally as possible to obtain representative coverage. Data
were collected for each hour of the day.

Vehicle Categories

Vehicles were classified in accordance with the descriptions indicated below. Common
truck categories are illustrated in Figure L

L. Standard and Compact Passenger Cars (Standard Car) - All sedans, coupes, and
station wagons manufactured primarily for the purpose of carrying passengers
which in general meet the following criteria: shipping weights of 3,000 pounds
or greater, overall lengths of 15 feet or more, and wheelbases of 100 inches
or more.

Z. Subcompact Passenger Cars (Small Car) - All sedans, coupes, and station wagons
manufactured primarily for the purpose of carrying passengers which in general
meet the following criteria: shipping weights of less than 3,000 pounds, overall
lengths of less than 15 feet, and wheelbases less than 100 inches.

The following list gives examples of makes and models which would fall into
this group:

AMC-Spirit, Gremling Buick-Skyhawk; Chevrolet-Chevette, Vega, Monza;
Dodge-Challenger, Colt, Omni; Ford-Pinto, Mustang II, Fiesta; Mercury-
Bobcat; Oldsmobile-Starfire; Plymouth-Arrow, Champ, Horizon, Sappora;
Pontiac-Sunbird, Astre; Toyota; Datsun; Volkswagon; Honda; Fiat; Subaru;
Mazda; Audi; Opel; Saab; Renault; Alfa Romeo; and Austin.

Passenger cars not included in the list that meet the weight, wheelbase,
and length criteria would, of course, also fall into this group.

3. Motorcycles - All two- or three-wheeled motorized vehicles. Typical vehicles
in this category have saddle type seats and are steered by handle bars rather
than a wheel. This category includes motorcycles, motor scooters, mopeds,
motor-powered bicycles, and three-wheel motorcycles.

4. Buses - All vehicles manufactured as traditional passenger carrying buses with
two axles and six tires or three or more axles. This category includes only
traditional busss functioning as passenger carrying vehicles. All two-axle, four-
tire minibuses should be classified as vans. Modified buses should be considered
to be a truck and be appropriately classified.

S Pickups, Panels, Yans, and Other Two-Axle, Four-Tire Trucks (Pickup) - All
two-axle, four-tire, camping vehicles, motor homes, vans, El Caminos, Rancheros,
ambulances, hearses, carryalls, and four-wheel drive vehicles, such as Jeep,
Scout, Bronco, Blazer, and Ramcharger, power wagons, ete.
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6. Two-Axle, Six-Tire, Single-Unit Trucks (SUZAET) - This category includes all

trucks, camping and recreation vehicies, motor homes, ete., having two axles
and dusal rear wheels.

7. Three or More Axle, Single-Unit Trucks (SU3A) - All vehicles on a single frame
with three or more axles in any configuration. This category includes concrete
mixer trucks, heavy dump trucks, large motor homes, ete., having three axles
ar more.

8. Three-Axle Combination Trucks (Comb 3A) - All vehiclies consisting of two units,
one of which is a power unit, that have a total of three axles. This category
includes all two-axle tractors with one-axle semitrailers (251) and all two-axle,
single-unit trucks with one-axle trailers (2-1).

9.  Two-Axle Tractor with Two-Axle Semitraller Trucks (Comb 252) - Only those
vehicles consisting of a two-axle tractor, and a two-axle semitrailer.

10. Other Four-Axle Combination Trucks (Comb 4A) - All vehicles consisting of
two or more units having a total of four axles in any configuration except the
252. This category includes two-axle trucks with two-axle trailers (2-2), three-
axle trucks with one-axle trailers (3-1), three-axle tractors with one-axie
semnitrailers (351), and two-axle tractors with ane-axle semitrailers and one-
axle trailers (251-1).

11. Three-Axle Tractor with Two-Axle Semitrailer Trucks (Comb 352) -Only those
vehicles consisting of a three-axle tractor with a two-axle semitrailer.

12. Othet Five-Axle Combination Trucks (Comb 5A) - All vehicles consisting of
two or more units with five axles in any conflguration except the 352,

13. Six or More Axle Combination Trucks (Other Comb) - All vehicles consisting
of two or more units with six or more axles in any configuration.
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1. STUDY RESULTS

The results of the classification of 11,709,156 vehicles at 139 sites are presented in

this chapter. These results show seasonal coverage for winter (December/January/February),
spring (March/April/May), summer (June/July/August), and fall (September/October/November).
Hourly coverage is for hour 00 (midnight to 1:00 a.m.) to hour 23 (11:00 p.m. to midnight).

Daily coverage is shown for weekdays, weekends, and an average day. The following

definitions apply to daily coverages

L. Weekday Vehicles are the total number of vehicles counted on weekdays.

2. Weekend Vehicles are the total number of vehicles counted on weekends.

3. Average Day Vehicles are 5/7's of the total weekday vehicles divided by the
total weekdays counted plus 2/7's of the total weekend vehicles divided by the
total weekend days counted.

Vehicle types are shown individually in the tables of this section and are combined

on the figures for ease of presentation. Cars, motorcycles, buses, and other two-axle,
four-tire vehicles are combined into a nontruck category since they are primarily
used to transport people rather than commodities. Other vehicle types are classified
as trucks since they are used to transport commodities. The following definitions

applys

1. Nontrucks are cars, motorcycles, buses, and other two-axle, four-tire vehicles.

2, Single-Unit Trucks are two-axle, six-tire, and three or more axle vehicles on
a single frame.

3. Combination Trucks are vehicles consisting of two units, one of which is a power
unit.

Various methods of analyzing the case study data were investigated including statistical
techniques to test data significance. It was concluded that statistical tests would

be meaningless since this case study was not based on a random sample. Weighting

the data by average annual daily traffic volume groups was also considered but was

not feasible since this case study was not designed to gather information on that basis
and, consequently, there was an inadequate number of groups. Due to the limitations
of these methods, data are presented in this chapter as collected and simple averages
are used to present a description of the distribution of vehicles in the traffic stream.

It should be noted that the nationwide rural/urban distribution of traffic (approximately
45 percent rural and 55 percent urban) found in past reports did not occur for the
traffic reported by each participating agency. Caution should, therefore, be exercised
in using the totails presented in each table. The separate rural and urban subtotals
should be primarily used in determining vehicle distributions in the traffic stream.

If totals are used, the figures should be weighted by the rural/urban traffic distribution
appropriate to the participating agency or combination of agencies.

The case study data are stratified in this chapter by State, rural/urban areas, functional
system, and highway design type in order to provide vehicle distributions of interest
to diverse groups of users. This resulted in some repetition since the general relationships
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(between weekday and weekend traffic for instance) are similar in each strata although
the percentage distributions of each vehicle type in the traffic stream is different.

Vehicle Distributions by State

Table 2 contains the distribution of vehicle types in the traffic stream for each participating
agency. All vehicles counted and classified by each agency are contained in this table,
It can be seen in Table 2 that vehicle distributions vary between different areas of

the Nation. Standard/compact cars, for instance, comprised the lowest percentage

of the traffic stream in the State of Washington and the highest in the DVRPC area.
Single-unit trucks amounted to the least percentage of the traffic stream in Minnesota
and the greatest in Arkansas. The 352 was the lowest in the State of Washington

and the highest in the State of Arkansas. These differences in vehicle distribution
were considerable since the highest percentage of standard/compact cars was 1.63
times greater than the lowest, the highest percentage of single-unit trucks was 1.81
times greater than the lowest, and the highest percentage of 352's was 3.35 times

the lowest.

It can also be seen that there are differences between areas of the Nation that are
predominately rural, such as lowa, and areas that are predominately urban, such as

the DVRPC area. Each truck category, along with pickups, vans, etc., comprised

a greater percentage of the traffic stream in lowa than in the DVRPC area. Each
category of standard/compact cars, small cars, and buses amounted to a greater
percentage in the DVRPC area than in Iowa. A more detalled analysis of the difference
between rural and urban areas is provided below.

Vehicle Distributions by Rural/Urban Area

Table 3 contains data from the participating agencies for vehicle classification sites
in rural areas as well as data from sites in urban areas. Rural and urban data collected
on weekdays and weekends, along with calculated average day vehicles, are also shown.

The collected data show that small and standard/compact cars accounted for a greater
percentage of the traffic stream in urban areas than in rural areas, motorcycles and
buses comprised the same percent of the traffic stream in both rural and urban areas,
pickups, vans, etc., comprised a greater percent in rural areas than in urban areas,

and each truck category comprised a greater percent in rural areas. This relationship
between rural and urban areas was the same for weekday, weekend, and average day
traffic distributions.

1t should be noted that the distribution percentages for the total of both rural and
urban areas were very close to the urban percentages for each category because the
greatest number of vehicles classified were in urban areas. If this case study had
been designed to classify the same number of vehicles in both rural and urban areas,
the total for each category would have been more evenly distributed.

Standard/compact cars, small cars, pickups, and 352 combination trucks dominated
the traffic stream in both rural and urban areas. Single-unit ZA6T trucks comprised

a significant (I to 3 percent) part of the traffic stream in both areas. All other vehicle
types, including buses, moteorcycles and the remaining truck types, each amounted

to an insignificant (less than | percent) part of the traffic.

Standard/compact cars comprised the greatest part of the traffic stream and varied
from a low of 40 percent on a weekday in rural areas to 55 percent on a weekend

10
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in urban areas. Pickups in rural areas and small cars in urban areas comprised the
second greatest with each comprising 20 to 23 percent of the traffic stream. Third
highest were small cars in rural areas and pickups in urban areas with both amounting
to 17 to 20 percent of the traffic. Fourth, were the 352's which varied from 3 to 14
percent. Fifth, were SU2A6T trucks followed by the other vehicle categories.

Seasonal Distributions By Rural/Urban

Vehicle distributions for each season of the year are shown in Figure 2. Only average
day distributions for combined vehicle categories are shown for ease of presentation.
The figure shows that little seasonal variation occurred in urban areas while rural
areas experienced greater variations.

The maximum seasonal variation in vehicle distributions in urban areas occurred in
nontruck traffic. This variation, however, was minimal since the maximum difference
between seasons was only 1.6 percent. The maximum difference between seasons

was 0.3 percent for single units and 1.2 percent for combinations.

The maximum seasonal variation in vehicle distributions in rural areas also occurred
in nontruck traffic which had a 4.4 percent difference between summer and winter
percentages. There was essentially no difference in single-unit truck distributions
and a 4.4 percent difference between winter and summer for combination vehicle
distributions. Nontruck traffic increase in the summer resulted in a decrease in
combination vehicles as a percent of the traffic stream.

Daily Distributions by Rural/Urban

Figure 3 shows weekday, weekend, and average day distributions for both rural and
urban areas by combined vehicle categories. Both single-unit and combination vehicles
decreased as a percent of the traffic stream from weekday to weekend in both rural
and urban areas. This effect was more pronounced for rural areas because single-
unit and combination vehicles comprised a greater percentage of the traffic stream.
Rural single units reduced from 3.9 percent to 2.0 percent of the traffic stream from
weekday to weekend and rural combinations reduced from 16.8 percent to 8.7 percent,
In urban areas single units decreased from 3.l percent to 1.3 percent and combinations
decreased from 7.0 to 3.2 percent from weekday to weekend. Nontrucks showed an
increase as a percent of the traffic stream on weekends which corresponded with

the decrease in single units and combinations.

Hourly Distributions by Rural/Urban

Nontrucks comprised a greater percent of the traffic stream during the day than during
the night. Combination trucks were the opposite--they comprised a greater percent

of the traffic stream during the night. These relationships are illustrated in Figures

4 and 5.

It can be seen in Figures 4 and 5 that in both rural and urban areas, there were
pronounced decreases in nontruck distributions during the night, steady increases

during early morning hours, and a leveling off during the day (with slight morning

and afternoon peaks). Single-unit trucks increased during the day but the increase

was relatively minor. There was a pronounced increase in the percentage of combination
trucks in the traffic stream during the night, a steady decrease during early morning
hours, and a constant flow during the day with slight decreases during peak hours

in urban areas.
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AVERAGE DAY DISTRIBUTIONS
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Vehicle Distributions by Functional System

Standard/compact cars, as shown in Table 4, comprised

a ¢

reported by the pammzpaimg agencies than any other category -
system. Small cars, plckups, single unit 2A6T's and 352's also

of the traffic on each functional system. All other categories
than 2 percent of the traffic using each functional system.

.Both standard/compact and small cars were mare prevalent on {
systems than on the rural systems. The grestest percent of sutor
on urban minor arterials (75 percent on an average day) while the
rural collectors (55 percent on an average day). Usage of %smﬁ Ly
varied considerably from system to system with @Mﬂdaﬂfdiwamw@t Y
from 42 to 57 percent of the traffic stream on an average day and
from 13 to 22 percent.

Motorecycles and buses generally amounted to less than | pe
on all functional systems. Motorcyele traffic was greater tha
two to three times greater) except for weekday traffic on ru

i1 bsus

al colle

ﬁw ﬂﬁ

Pickups varied considerably from system to system from 17 percent
stream on urban Interstate/other freeways and expressways Lo 32
collectors for an average day. The percent of pickups in %Eﬁz; traffic
as the order of the system increased. This was particularly prono
which also had generally greater percentages of these vehiﬁﬂ,@;«z Lhen ug

c of Ha&f ’

Single-unit trucks varied from less than I to 6 percent of the traffic
unit ZA6T trucks comprised a slightly greater percent of the traffic
order rural functional systems than on the higher order. Single-unit
comprised a slightly greater percent of the traffic on rural functional

1 &

on urban. Single unit 3A trucks comprised lese than | percent of &t
for each functional svstem except rural collectters.

0Of the combination trucks, only the 352 amounted to a significa
stream. The 352 varied from 1 to 15 percent of the traffic on an
percentage of 352's in the traffic stream was large in the high
functional systems and small in the lower order systems. It canb
used the higher order systems because of higher design Smnd””da W
speeds and reduced traveltime. Most other combination trucl
usage pattern as 352's but there were some exceptions as Shwva

Seasonal Distributions by Functional System

Distributions of nontrucks, single units, and combinations In the traff
each season of the year are shown in Figures 6 and 7 for an average d
show that there was noticeable seasonal variation for most vehicle distrib
each rural functional system and minor seascnal variation on each urban fu

system.

The rural Interstate System had the greatest seasonal variation of vehicle
in the traffic stream. MNontrucks on this system varied from a low of 76 ¢
the traffic stream in the winter to a high of 82 percent during t
units comprised a;jg‘:m&f‘ nately 3 percent of the traffic during «

g

Systemn combinations increased as part of the traffic stream when
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SEASDNAL DIETRIBUTIONS FOR AN AVERAGE DAY

FIGURE 8.

BY RURAL FUNCTIONAL SYSTEM
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with a low of 15 percent in the summer and a high of 21 percent in the winter. The
higher percentage of nontrucks during the summer, and the corresponding low percentage
of trucks, is probably due to increased travel of nontrucks for vacation and other
pleasure pUrpOses.

The other rural functional systems had less than half the seasonal variation of the

rural Interstate System. Rural other principal arterials had slightly less than 3 percent
variation for nontrucks from winter to summer, rural minor arterials had less than

1 percent variation from winter to spring, and collectors had slightly less than 3 percent
variation from spring to fall. These systems also had little variation in single-unit
distributions from season to season and had changes in combination truck distributions
that generally corresponded to changes in nontruck traffic.

Fach urban functional system had little seasonal variation in vehicle distributions.

Collectors had the greatest variation of these systems (slightly less than 2 percent

for nontrucks, less than | percent for single units, and less than | percent for combination

trucks) but these variations were very minor. All other urban functional systems,

including Interstate/freeways and expressways, had approximately l-percent variation

for nontrucks and approximately l-percent variation for single units and combinations

combined, The seasonal differences in vehicle distributions were so small that it

could be concluded that there was no difference between seasons for each urban
functional system.

Daily Distributions by Functional System

Weekday, weekend, and average day distributions for nontrucks, single units, and
combinations are presented in Figure 8. The rural Interstate System and rural collectors
are shown to illustrate that the data collected by the participating agencies had definite
daily differences in vehicle distributions among the functional systems.

The rural Interstate Systern had an increase in nontruck distributions from 76 percent
of the i“ 'M*E"m a’weam on a weakday to 87 pprc.ent on a weekend Smgle umt and combination

Rural collectors also had an increase in nontruck distributions on the weekends (86 percent
to 94 percent of the traffic stream). There was also a corresponding decrease in truck
distributions on the weekends (from 6 to 3 percent of the traffic stream for single-

untts and from 8 to 4 percent for combinations).

ationship between weekday and weekend traffic illustrated for the rural Interstate
and for rural collectors occurred for each functional system as shown in Table 4.
5 s increased as a percent of the traffic stream and each truck category decreased
weelkends, The same relationship between weekday and weekend traffic was
ously noted in the discussion on rural/urban distribution.

itions by Functional System

ributions in the traffic stream for nontrucks, single-unit trucks, and

n brucks for an average day are shown in Figures 9 and 10. The rural Interstate
System and rural collectors are presented to illustrate the difference in hourly

ibutions between functional systems. Hourly distributions for these functional

s show similar trends as rural/urban distributions although the actual numbers
(percent of the traffic stream) are different.
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The rural Interstate System had increased nontruck distributions during the day and
decreased distributions at night. There were slight but noticeable peaks in nontruck
distributions during the morning and afternocon. Single-unit truck distributions, although
slightly higher during the day, were relatively constant from hour to hour. Combination
truck distributions, which decreased during the day and increased at night, complemented
" nontruck distributions.

Rural collectors followed a similar pattern as the rural Interstate System with a decrease
~ in nontruck distributions during the night accompanied by an increase in combination
truck distributions. During the day, nontrucks slightly increased and combinations
slightly decreased until the late evening. Single-unit trucks comprised a relatively

stable amount of the traffic stream although there were very slight increases during

the day.

Vehicle Distributions by Highway Design Type

This case study was not initiated in order to gather vehicle distributions by design
type of highway. It was, however, considered desirable to stratify the data collected
by the participating agencies according to design type since there is an interest in

this type of information and a sufficient number of classification sites in each stratum
existed. The following number of classification sites existed in each stratum:

Rural Urban
Freeways and Expressways 21 35
Multilane Highways 2 i
Two-lane Highways 46 24

It can be seen from a comparison between Table 4 and Table 5 that rural freeway

and expressway distributions were the same as rural Interstate System distributions.
The same relationships among vehicle types previously discussed for the rural Interstate
System also apply to rural freeways and expressways.

Other design type distributions were also similar to functional system distributions.
Standard/compact cars, for instance, which comprised the highest percent of the
traffic stream for each functional system also comprised the highest percent for each
design type. These vehicles varied from 40 to 63 percent of the traffic stream.

Pickups comprised the second greatest and small cars the third greatest percent of
the traffic stream for most design types (functional system distributions were similar).
Pickup percentages were higher for rural design types and on urban two-lane roads
while small car percentages were higher on urban freeways and expressways. Plickups
varied from 16 to 28 percent of the traffic stream while small cars varied from 9

to 24 percent.

Similar to functicnal system distributions, the next highest percent of the traffic
stream was comprised of 352's, which varied from 1 to 17 percent, followed by single-
unit ZA6T vehicles which varied from | to 5 percent. All other vehicle types, with
the exception of single-unit 3A trucks and motorcycles on rural other multilane and
rural two-lane highways, amounted to less than | percent of the traffic stream for
each design type.
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AVERAGE DAY DISTRIBUTIONS

WEEKDAY, WEEKEND AND

FIGURE 13.
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Nontrucks, in general, decreased as a percent of the traffic stream at night and increased
during the day. These vehicles comprised the lowest percent of the average day traffic
stream near 3:00 a.m. and steadily increased until they reached their highest value

during the afternoon peak near 5:00 p. m. The morning peak occurred near 7:00 a.m.

Other design types had similar distributions although urban design types had more
pronounced morning and afternoon peaks.

Single-unit trucks comprised a relatively constant percent of the traffic stream (generally
less than 5 percent) for all design types although the hourly percentages during the

day were usually higher than during the night. These vehicles comprised the highest
percentage of the traffic stream near 8:00 a.m. and the lowest near 10:00 p.m. These
vehicles also had slight decreases on urban design types which matched the morning

and afternoon peaks of nontrucks.

Combination trucks increased as a percent of the traffic stream during the night and
decreased during the day in concert with the nighttime decrease and daytime increase
of nontrucks for all design types. Generally, these vehicles had percentage decreases
which matched the morning and afternoon peaks of nontrucks.
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Information from five agencies that participated in the Vehicle Classification Case

Study was combined to form a national database. This information is presented in

this appendix to provide a national picture of vehicle distributions in the traffic stream

by hour, day of week, and season of year for rural and urban areas and for functional
systems. Vehicle distributions by design type are available upon request. A limited
amount of State-by-State data is also presented in order to allow for regional comparisons.

Particular attention should be paid to the number. of vehicles associated with each
distribution in order to avoid giving undue emphasis to distributions with small databases.
Caution should be exercised in using hourly data on the lower order functional systems
since few vehicles were counted and classified in some cases.
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YEHECLES COUNTED ON BEEKLAVYS.

TQTAL MURSER OF

YEHICLES
YEHECLES

HECHDAY
HEEKEND
AYERAGE

ROTE:

HEEKENDS
DED BY THE To

NUMBER OF YEHICLES COUNTED OW

DAY = B/7 OF THE TOTAL WEEKDAY MEHICLES OV

TOTAL

PLUS

DAYS COUMNTED

277 OF THE TOTAL HEEKEMD YENICLES DIVIDED BY TME VOTAL UHEEKEMND DAYS COUMTED.
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